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A decision to support research and development on the scale 
necessary to bring about major improvements in the process of 
instruction portends important consequences for the educational 
systems of all nations. It does so principally because it constitutes 
evidence of an intention to move directly toward providing more 
powerful techniques for learning and instruction rather than to rely 
on evolutionary processes for improvement. 

There are at least three senses in which the making of such a 
decision can be discussed as a policy matter. First, what is the 
nature of such research, should it be supported, and how might a nation 
or group of nations go about doing so? Second, what are the specific 
substantive activities to be supported? What educational level, what 
subject matter areas, or what kinds of research on learning or motivation 
should be attended to? Finally, a third group of questions centers on 
the implications arising as a consequence of newly discovered knowledge 
or newly developed capabilities. What kinds of possibilities are opened 
to an educational system, or what kinds of new demands are made on it 
as a consequence of knowledge generated by research? 

These three different aspects of the discussion of research as it 
relates to policy are virtually impossible to separate neatly from 
one another. When undertaking an.:analysis such as the one presented in 
this paper, it is necessary to concentrate on one aspect at a time, a 
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clrcinittaiice which Itndt an unfortunate aura of abatractneaa and 
artificiality to the diacusaion. The reader la aaked to keep in wind 
that each aspect of reaearch policy aa it relatea to education feeds 
into the othera in integral waya, and the uaefulneaa of concentrating 
on each one ia fully realised only if one keepa in nind the exiatence 
of a continuing relationahip to the othera. 

The purpoae of thia paper ia to atiaulite diacuaaion about aupport 
for reaearch and developnent for education by deacribing the nature of 
auch activitiea, by diacuaaing aoiae of the iaauea relating to the 
adniniatration of reaearch, and by presenting for consideration the 
brief 1. significant experience of one nation in developing a research 
program for education. 

The paper concentrates heavily on raising policy questions in the 
first sense desetibed above. The first portion of the paper concentrates 
on a nuid>er of topics concerning the nature, manageiaent, and resources 
for education research. The analysis ia this portion Ai of course 
based on and is an Abstraction from the experience gained from the 
support of education research in the United States. The second portion 
of the paper explores the evolution of the American experience in 
education research. A third and concluding section speculates on the 
policy implications for education now arising as a consequence of 
research and development activities currently being supported in the 
United States and elsewhere. It is included as an illustration of the 
potential of research to affect educational policy. 
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EDUCAnOMAL RESEARCH: ITS NATURE, RESOURCES, AND MANAGEMENT 

Education RgtcTch Functtona 

No dltouttlon of retef.rch for education can begin without fir at 
clarifying the character of ita co n ponent functiona or activitiea. 

There ia no univeraal agreement on theae pointa. It la therefore 
important to eatabliah aoam rough guidelinea. 

The first function ia fundamental atndy or baaic reaearchf It 
includea all those activitiea designed to produce knowledge about the 
learning process, to improve learning theory, to deepen our understanding 
of the fundamental chemical, biological, and neurological processes 
underlying learning, and to improve our understanding of motivation 
and its role in learning. Such studies may involve elaborately designed 
laboratory experiments or the large*scale collection of data from field 
settings. 

Another example of basic research includes the effect of environ* 
mental influences on learning. Hkre sociologists, anthropologists, 
and psychologists seek to uncover the relationships between home, 
coomsinity, parental, socio*economic and other environmental variables to 
the learning of children and adults. 

The social context of learning in instructional settings is also 
an appropriate area of study. The classroom or school as a social 
system, the effects of peer culture on learning, and larger political, 
sociological, cultural, and economic questions on the relationship 
between educational systems and the societies wherein they are found 
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are all prine objects of fundaaental studies. Still other areas of 
fundanental study include small group processes, the affective domain, 
comsunications and information science, test and measurement theory, 
perception, the change process in education, and research methodology. 

Also included are data collection efforts associated with assessing the 
general progress of education exemplified by such studies as the Equal 
Educational Opportunities Survey conducted by James Coleman, the 
International Mathematics Study directed by Torsten Husen, or the 
proposed national assessment project under the general direction of 
Ralph Tyler. 

A second function which is part of the research process is development. 
Development is the creation and validation of new practices, materials, 
processes, and organisational forms for instruction and education. 
Development is directed to the improvemtnt of th processes by which 
the objectives of instruction and education are achieved. 

Development begins with the careful description of practical needs 
in terms of objectives or performance specifications for materials or 
processes calculated to satisfy those needs. The first step in any 
development .program, therefore, is a careful analysis of the problems 
that schools, comoainities, universities or the public may identify 
regarding learning, instruction, or education. This must then be 
followed by the specification of the desired bbjective. The way in which 
the objective is stated is all important; it must be phrased in terms 
of how a student will react to a specified condition and with sufficient 
preciseness to enable several independent observers to agree as to 
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whether or not e given student hss attained the objectives. 

Davelopnent as it is defined here includes what is frequently 
identified as applied research. We conceive of development as a very 
comprehensive process » including the identification of what is not 
known that is needed, the establishment of the necessary research projects 
to close those gaps, and the coordination and incorporation of the known, 
the available, and the newly discovered into the new effort. 

The actual work of development is based on the principle of iteration. 
Each successive stage of the work is analysed in terms of its failure 
to affect the student behavior specifications originally established, 
and the resulting feedback is then used to guide the next steps in the 
development effort in order to move the work to closer and closer approxi* 
mations of the desired hbjectives. 

A third function in the research process is the systematic dissemi* 
nation of infonaation relating to each of the functions identified above. 
Dissemination may be passive in the sense of an infonaation storage and 
retrieval network pertaining to research for education, or it may be 
active in the form of communications directed to specific targeted 
populations with particular messages about completed research or development. 
The distribution of information serves a variety of pnrposes. Information 
about research completed and underway is essential to others engaged in 
fundamental studies. The educational developer needs to know the latest 
findings about learning if he is to be able’ to incorporate them in his 
work. Both researchers and school people need to know what development 
efforts are underway. The problems encountered by those in curriculum 
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or h«rdir«re developi»iit often suggeit research projects to psychologists 
or sociologists. Finally, the existence of a dissemination capability 
itself needs to be widely publicized to insure that all those having 

the need can make appropriate use of it. 

A fourth and final function is the training of personnel to carry 
out the various functions conceived to be part of the research process. 

In the United States authority to train researchers and research related 
personnel is built into the legislation authorizing the research activities.* 

The Resources for Research 

What are the resources available for planning, supporting, performing, 
and evaluating research in education, where are they located, and how are 
they organized? 

In the United States the financial resources come largely from the 
Federal government. They are of relatively recent vintage. In 1957 the 
Congress of the United States made the first appropriation under the 
Cooperative Research Act to support research, surveys, and demonstrations 
in education. There are now, however, a total of seven pieces of federal 
legislation authorizing research in different aspects of education. In 
addition to the Cooperative Research Act they include authooity for 
research on new media and modem foreign languages, vocational education 

* One point of considerable interest is the ways in which the various 
component functions in educational research relate to one another and 
the operating educational system. One current isodel of how research 
and development relate to change in education is briefly described 
and an alternative to it developed by one of the present authors in 
Appendix A of this paper. 
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research, hayridic^pped children and youth, libraries and infonsation 
science, capitioned filas for the deaf, and a special authorisation to 
use certain non-convertible foreign currencies obtained through the 
sale and distribution of surplus foods* 

A variety of activities are conducted by other Federal agenclAs 
vhich relate closely to education research* The National Science 
Foundation supports curriculua developaent efforts for elenentary, 
seoondary, and under-graduate education* The National Institute 4f 
Mental Health and the National Institute of Child Health and Husian 
Development support considerable assnints of research relating to human 
learning and motivation* The Office of Economic Opportunity as part of 
its responsibilities in the War on Poverty supports curriculum develop- 
ment and research and evaluation relating to such programs as Headstart 
and Job Corp, two of the best publicised efforts to attach the cycle of 
poverty through education* Finally, other activities within the Office 
of Education such as Title III of the Elementary and Secondary Education 
Act of 1965 have supported development and demonstration activities* 

We estimate that the federal resources available for research and 
development in education as we have defined it above total approximately 
$220 million for fiscal year 1967 (see Table I). 
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Table 1. Estiaated Federal Sup;^rt of Research and Developaent 
in Education, Fiscal 'rear 1967 

Agency Millions of Dollars 

U.S. Office of Education 

Bureau of Research 99.1 

Title HI* 81.0 

NSF Course Content laproveaent 
Office of Econoaic Opportunity 
MIMH and NICHD 



17.0 

14.0 
9.1 



TOTAL 220.2 



* This estiaate is based on the assumption that the 1966 proportion 
(60%) of the Title III, ESEA, activities going to development and 
demonstration holds for 1967. The analysis of the FY 1967 projects 
is not yet available, and ve have consequently not been able to 
ascertain if the percentage still holds or if the terms are used as 
rigorously as me have applied them in this peper. 
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Ihere arc other courcec of rapport f^r recearch in education. 

Private foundatlona, for ezaaple, aueh aa Ford, Carnegie, Sloa^, 

Kettering, Ruaaell Sage and othera finance educationateaearch activitiea. 
Specific eatiaatea of the total aarainta available from theae reaourcea 
are hard to nake, but the aasunta are in the nilliona of iollara annually. 

There are no current figurea available regarding the aaount of money 
expended by atate or local educational agenciea for reaearch. An analyaia 
by John Bean in 1965 reported the total identifiable appropriation for 
reaearch at the atate level in the amount of 3.5 million dollara.* The 
total amount of aupport from theae aourcea la relatively jmall and moat 
of it is apent on aurveya or data collection rather than on experimental 
reaearch or development. Private induatry in the United Statea ia alao 
apending aeveral million dollara of corporate funda on educational 
reaearch and development. (We have made no attempt to eatimate the 
amount of reaearch and development cloaely related to the training functiona of 
the Department of Defenae.) 

The diacuaaion above haa concerned itaelf with the financial 
reaourcea for teaearch. The location of manpower reaourcea is aomeidiat 
more complicated. The identification of manpower reats in part on the 
kinds of functiona being supported as part of the total research program, 
the demands of the research management process, and the characteristics 
of the educational system (which is often at one and the same time the 
object of the reaearch and the instrumentality for carrying it out). 

* John Bean, Reaearch in State Departments of Education . (U.S. Government 
Printing Office, Washington, D.C.: 1965), p.21. 
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The Involvcnent of the scientific connunlty, largely but not 
exclusively resident In colleges and universities. Is clearly central. 

The bulk of the fondasental studies aust be dona by than. In addition, 
they have a suijor role to play as participants In developaent. Schools, 
colleges, and universities have Important roles to play In development 
and demonstration, particularly since It Is the professional roles within 
those Institutions i^lch will be changed by the development efforts. New 
Institutions have been established to engage In development such as the 
regional educational laboratories (to be discussed In more detail later) 
and, together with established organisations such as state agencies, the 
Educational Resources Information Center, and professional associations, 
they have Important dissemination roles to play as well. Private Industry 
has strong competence In the field of development and dissemination and 
thus has a contribution of Importance to make here. Finally, there Is 
a broad range of non*proflt Institutions other than governmental agegoftes 
and schools of all kinds idilch have talemts and capabilities to contribute 
to the research program. 

The Management of Research 

With a brief discussion of the nature of research and an Idea of what 
the resources available for research might be. It becoiaes possible to 
^discuss more meaningfully the problem of managing the entire research 

u, 

pirocess. 

The first qudstlon It Is nseful to explore Is why It should be 
necessary to manage the research effort at all. The principal reason 
for managing the research effort Is the reason for managing anything: to 

achieve the objective set for the program with the minimum expenditure 
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of fMmey and noiipower. Procedures ere re<|ulred to ellocete llvited 
resourcet Mong the reteerch, development, dlttemlnatlon, end trelnlng 
functions. Menegement is recpilred to echleve steblllty of effort over 
time. It Insures thet plennlng tekes Into conslderetlon ell the possible 
erees of priority thet verious groups, public, professionel, end technicel 
mey express. Menegement is necessery to esteblish priorities emong the 
substentive reseerch end development ectivities. It is required to 
identify, recruit, end meintein menpouer to perform the necessery 
ectivities required to susUin e lerge reseerch effort. Eech of these 
requiresmcts vill be discussed individuelly. 

The need to ellocete funds emong the severel functions of reseerch, 
development, end disseminetion, end treining erises from two fectors: 

(1) the equelly high priority of performing eech; end (2) the significent 
verience in their reletive cost. If eech of the functions must be 
supported in order for the reseerch progrea to heve beneficiel impect 
on the educetionel system, then the necessery funds in proper proportion 
must be reserved for eech. 

A second reeson for menegement is to insure stebility of effort 
ever time. The need exists both in terms of supporting the verious 
reseerch functions end the specific ectivities in substentive erees. 
Effective reseerch menegeisent mekes it possible to keep working in en eree 
which mey be unpopuler, or to see to it thet e development project is 
pressed es herd es it cen be without secrificing quelity. It is required 
to insure that long range needs ere served in just proportion along with 
short end medium range reseerch end development requirements. 
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A third TMton for cartful aAnagtaent of a total raaearch effort 
la to insure that all groups expressing research and developnent needs are 
heard from. In addition » extra efforts need to be made to identify 
possible research and development requirements which are not being 
recogniged and therefore, having no spokesman, are not being served « The 
requirement for careful needs identification and assessment etems from the 
certain fact that resources will never be adequate to serve all the 
prievities which may be identified. Since only a few can be chosen it is 
important that substantial efforts be made to insure that competition 
aiBong all the priorities is equitably fostered. 

That leads directly into the fourth reason for managing research, 
establishing the priorities among the many activities which might be 
supported. It is in many ways the siost important, the most controversal, 
and the most difficult to do. The fact is that there are never enough 
resources, either financial or human, to undertake all. the activities that 
might be desired. Choices must be made. Those choices should be made in 
the light of an explication of all possible courses of action and a full 
assesssmnt of the needs of the educational system as a whole. 

Finally, the fifth reason for managing research is the need for 
identifying, recruiting (and training if necessary), and then supporting 
the manpower necessary to petform the various research functions. This 
requirement is closely related to the last in that generating research 
planning inputs la in part hunting for talent. But it is also different 
in that it is the manpower planning process applied now to the special 
area of research in education. Finally, it is not Just a isatter of 
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finding, recruiting, or training manpower but judging that they are in 
the right kinda of organisational settings to be able to fully utilise 
their talents. 

Khat specifically does isanageoient laean? How do the reasons for 
managing research affect the procedures which are adopted? Extrapolating 
directly from the reasons for management developed above, managing research 
means: 

1) establishing priorities among functions and 
substantive activities, 

2) implementing programs and projects including 
identifying or creating resources to carry them 
out, 

3) developing feedback and evaluation for purposes 
of program redirection, 

4) developing and sustaining a conmunications network 
to insure adequate information flow, and 

5) evaluating the impact of research on the educational 
system. 

When discussii^ management, however, there are different levels 
of abstraction. It is possible to speak of the total research effort# 
of programs, and of individual projects. What is meant by the total 
research effort is relatively clear. A program, on the other hand, 
refers to a long-term self-adjusting effort to investigate an area of 
concern or to perform a certain function in an ongoing manner. A 
project is a more definitely time-defined activity that has a specific 
outcome as its objective, either a finding or a "product" of some kind. 
Programs are usually made up of projects although not all projects need 
necessarily be part of programs. 

o 
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According to thett definitions, defining end choosing the progress 
which «ey be Included In the totel reseerch effort Is quite cleerly up 
to those responsible for thet toUl effort. Choosing Indlvlduel projects, 
however, cen In e sense be delegeted (when e progren Is estebllshed, for 
exesple) or responsibility cen be reulned by those responsible for the 
totel reseerch effort. 

Besides different levels of ebstrectlon for senegeaent keyed to the 
scele of effort. It Is elso deer thet the tjrpe of function supported Is 

to denend quite distinct techniques of nenegesent • The differences 
between reseerch end developuent, for exeaple, suggest thet speclel 
nanegewent techniques «ey be epproprlete for eech. Those differences 
nay even be Inportent enough to suggest different Institutions as sponsors 
for those functions. Thus the decision to support given progrews end 
projects depends In pert on e judgaent on whether or not pertlculer 
agencies. Institutions, or organisations ere capable of neneglng or hosting 
pertlculer types of activities. The characteristics of certain kinds 
of reseerch, for example, suggest thet universities or university based 
organisations may be the most epproprlete place for these activities to 
be sponsored end managed. The nature of development may very well demand 
a quite different environment such as private Industry or, as In the 
United States, a special kind of organisation created to carry out this new 
function for education. (The actual management of research or research 
and development organisations Is a matter which has been the subject of 
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papm in their own right and will not ha diacuiied further here.*) 

Iho further features of the sanageBent of reaearch need aention. 

The fir at ia the developaent and auiintainence of a cooBunication network 
which aervea two purpoaea. The firat purpoae ia to inaure an adequate 
flow of inforaation for diaaenination. It ia iiaportant that individuala 
reaponaible for reaearch and developaent are continually made aware of 
projecta coapleted or underway. The aecond purpoae, to aerve the needa 
of prograa developaent, ia related to the firat. Adequate inforaia^lon 
flow ia eaaential to good reaearch planning and to the performance of the other 
■anageaent taaka for reaearch. If the individuala reaponaible for the reaearch 
effort cannot thesaelvea be kept infonaed of findinga and needa, the program 
development reaponaibiltieia which they bear are aeverely compromiaedl. 

Finally, reaearch management haa a critical role to play in the 
identification of appropriate kinds of technical expertise to evaluate 
proposals and projecta prior to support, and to aaaeaa their value upon 
completion. Insuring an adequate supply of such expertise is absolutely 
essential if research amnagers are to have the best advice when developing 
analyses of research priorities and when actually monitofing research 
activities. Scientific competence is not, however, the only kind of 
expertise which should be made to flow into the policy councils of the 
reaearch program. It is equally necessary, particularly in regard to the 

* See for example Organisation for Reaearch . Phi Delta Kappa and The 
American Educational Research Association, 1966. 
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d«velepMnt reipoiflbllitlei of the reieerch progrta, that the flow of 
the beet edvlce froa ichool personnel, educe tlonel edalnlstretors, end the 
ley public (including politicel leedership) be secured to en equelly greet 
degree. 

Technicel coapetence, of course, is not the only wey in which the 
ectivities of the reseerch progrea aey be evelueted. When reseerch 
finds its wey into developaent end is then operetionelly velideted by 
die successful epplicetion of these developaent efforts, the reseerch 
hes received e kind of eveluetion which in the long run is the aost 
iaportent it will get. Siailerly, the rete of edoption of the products 
of development testified to the edequecy with which they heve been geered 
to reel needs or desires on the pert of school personnel. 

Both of these foras of eveluetion ere longer renge. It is elso 
possible to epply short renge criterie end employ eppropriete technicel 
expertise to essess quelity. Menv types of competencies ere desireble 
es inputs to the plenning process, end the identificetion of technicel 
competence for aonitoring ectuel ectivities must be found in es broad e 
renge of personnel end institutions. The eveluetion of proposels end 
project ectivities in besic reseerch must rely heevily on the scientific 
ccamunity. A curriculum developaent propose! or project, however, 
producing reeding instructionel aeterials for urben core disedventeged 
youngsters, for exeaple, requires the expertise of e sociologist, e 
leeming psychologist, end e linguist, to be sure, but it must elso aeke 
use of the erivice of prectitioners who will be potential users of the 
aeterials and be able to cell upon the wisdom of the managers of develop* 
aent who can essess the degree to which the project is meeting its 
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objectives vithln the tine, money, and nanpover constraints vhich 
necessarily exist in any csffort of that kind* 

II 

THE EMERGENT UNITED STATES STRATEGY FOR RESEARCH 

Any discussion of education research based on the experience of the 
United States necessarily takes place within the context of the American 
educational systen as it has emerged. Responsibility for education, for 
exasiple, rests with the individual sUtes on the basis of tradition and 
Article 10 of the United States Constitution (which reserved to the states 
all those powers not expressly delegated to the Federal government). 

Local educational agencies or school districts are principally responsible 
for the actual operation of schools. Finally, the Federal govemsmnt 
performs an increasingly important role particularly in connection with 
new and significantly expanded programs of financial support. 

While responsibility for education has been vested in the sUtes and 
then delegated to some 25,000 school districts, and while the role of 
the Federal government has largely to this date been confined to providing 
specified categorical financial support, there are still other features, 
certainly not uniquely characteristic of American education, which complicate 
the operation of the total system beyond the simple layering of responsibility. 

For example, not very many of the diverse institutions and agencies 
which serve education in the United States are well coordinated or formally 
related to one another. We have a ^ facto system, to be sure, and this 
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"system" seems to have served the broad needs of the society fairly veil. 
However, it might serve them better if it were generously laced with 
efficient conminication channels designed to help make it an integrated, 
functionally related entity of many parts ^nd purposes despite the many 
different points of primary jurisdiction and control. It probably makes 
most sense to talk of the American educational system as a collection of 
classes of institutions and agencies the relationships among which are 
sometimes more and sometimes less well attended to. Hie classes of 
institutions include the three levels of responsibility for education 
(local, state, and federal), professional associations, institutions for 
training teachers, the industries which supply materials and equipment 
to the schools, and the universities, institutes, and non-fpofit 
organisations under whose aegis research on learning and education is 
performed. 

One of the principal objectives of the Office of Education is to 
provide the means by which the American educational system can undergo 
continuing qualitative improvement. Hie foundation for any kind of 
improvement is knowledge and its systematic implementation in operational 
settings. Hie central purposes of the U.S. Office of Education research 
program are (1) the generation of knowledge about learning in education, 

(2) the development of validated economically feasible alternative* 
instructional "products" (i*e., materials, techniques, equipment, processes, 

* Hie necessity to produce alternative materials and techniques arises 
directly from the multiple points of primary jurisdiction and control 
in American education. In order to both preserve and eidiMnce the 
implementation of State and local responsibility for education, the 
Federal role must be one which creates, powerful alternative courses of 
action rather than limits them. In any given area of curriculum, for 
example, there is no single "best" course. To develop only one, even 
if it is far superior to anything else in existence, is to limit choice 
in a sense, and is therefore to be carefully guarded against. 
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orgAiilEAtloB forof » And so on) for Adoption At IocaI choice And InltlAtlvtf 
And (3) the dlssemlnAtion of InfonlAtlon thet will eneble IocaI schools 
to be AWArcof and implement the new techniques. 

ReseArch StrAtegies of the pAst 

The AVAilability of millions of dollsrs for educAtionsl resenrch And 
development is s relstively new phenomenon in the United StAtes; The 
recency of this growth And its Absolute sise give some pAuse for thought. 

A review of developments to the present helps disclose the range of 
options available to us now and in the future. 

The several pieces of legislation specifically authorising the United 
States Office of Education to support research in education have been 
quickly reviewed already. The major one« the Cooperative Research Act, 
was passed by the 83rd Congress in 1964. The act itself represented only 
a first step in the developisent of a national sttategy for research and 
developsient for education. 

The passage and funding of Federal legislation authorising research 
in education was a major departure in itself, reflecting recognition 
that Federal support needed to be directed to problesw which transcended 
State boundaries and resources. The initial efforts in support of 
educational research combined the general identification of areas of concern 
(for example, motivation, environstental factors in learning, or English 
curriculum) and the support of technically excellect proposals submitted 
in response to a general call. The very first proposals under Cooperative 
Research, for example, were stimulated for research dealing with mental 
retardation. As the research program expanded in dollar sise, however. 
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grcAttr proportlont vtr« adaliilttertd on a non*prlerlty batlt. Areas 
of loportanca were IdeBtlfled periodically and proposals funded in those 
areas, hut the guiding principle for the support of research was the 
technical excellence of the proposals rather than the type of research or 
the substantive area of concern. That principle was viable, because in 
the early days of the research effort there were sufficidnt funds to 
support all the technically excellent proposals without regard to t^ field 
of study. 

Ihe beginning years of the program were clearly geared to the stimulation 
and growth of research activity. Competition for support of proposals 
grew increasingly keen, but the prospects for funding were still exceedingly 
good. 'Ihese policies of research soinagement were successful in producing 
Increased interest in education research and in drawing significant 
amounts of new talent into the competition for research funds*. 

•ver the years substantial amounts of basic and applied research were 
stlisulated and supper ted. In more recent years the research program moved 
into two new kinds of activity, the support of curriculum improvement and 
university based research and development centers. The curriculum improve* 
ment pzejects were relatively small scale, conservative efforts primarily 
to reviiie the content of courses in the social sciences, English and the 
language arts in keeping with the advances of current scholarships* The 
intent was also to organise the improved content into more carefully 
prepared sequences of presentation in order to improve the pedagogy. The 
Research and Development Centers were established and supported at $300,000 
or more a year in order to create organisations with a strong university 
base capable of administering a programmatic research and development 
effort in a defined problem area relating to education. Centers are 
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expected to conduct reteaxch In that phoblca area and puraue the lopll'* 
catlona of the flndlnga of their research through to a developaent phase 

and pilot trial in a school system. 

Even with the addition of these two new thrusts to the research 
pregram» the same principles of non*solicitAtion and the support of 
technical excellence prevailed. The programs were announced and proposals 
funded accordingly, but no formal attempts were made to solicit particular 
activities according to a plan developed in advance. In suamary, the 
research field for education was still young and growing and funds were 
generally sufficient to support all the proposals judged technically 
excellent by the experts who reviewed them. 

Straterj.es of the Recent Past and Present 

In 1964 several groups including staff inside the U.S. Office of 
Education and a Presidential Task Force began to take a hard look at 
federally supported research in education, then nearly 8 years old. 

The wisdom of earlier strategies was apparent. They had been successful— 
in part because of the availability of dollars, in part because of the 
generally unsolicited mode nf operation— in stimulating the growth of 
an interest in researcv^ and development. The field was growing; the rate 
of proposal submission was increasing very quickly (in fact, at a faster 
rate than appropriations). The educational community as a whole was 
beginning to pay attention to the possibilities of research. 

The increased visibility of research and development, however, led 




to concern over some of the deficiencies of the research effort as it had 
emerged to that point. First, it becaiue apparent that the individual 

research projects, while of acieptable levels of quality individually, cSid 
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not fit together well enough to be considered coordinated approaches to 
substantive problems in education. The Research and Development Centers 
program had in part been created in response to this need, but it vas 
still felt that major portionr of the project researdh effort could be 
better coordinated and bettt«^ designed to lead to cumulative rather than 
fragmentary results. 

Second, part of the difficulty in developing highly coordinated, 
cumulative research efforts could be attributed to the inadequacy of the 
dissemination of information to the educational research community. This 
deficiency included the lack of infoiMtion about both the findings of 
coaqileted research and the nature of current research. A need was 
identified, in short, for the establishment of an effective research 
dissesdnation system. 

Third, a review of the impact of research as measured by changes in 
school practice revealed that insufficient attention was being paid to 
the transition from research to school operations. On the one hand, the 
stage of development was not being supported to anything near the degree 
which iL should. On the other, very little attention was being directed 
to the processes by which improvements could actually be implemented in 
widespread fashion. 

Fourth, it was clear that the human resources available for research and 
development activities would need to be expanded. There were at least 
two ways in which this could be accomplished. Training programs to 
develop new talent couU be establisned, and agencies and institutions 
previously not permitted to apply for support could be made eligible. 
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r€tpoDS 4 to these identified needs took the font of new legis« 
letien in 1965 end the developnent of programs based on the new authority. 

The Cooperative losearch Act was amended by Title IV of the Elementary 
and Secondary Education Act. The amendments broadened the existing 
authority (to support research, surveys, and desionstration) to include 
dissemlsatlon. The range of eligible institutions w&s expanded to 
virtually all kinds of public and private organisations whether profit or 
non-profit. Authority was included to develop programs designed to train 
educational research and related personnel. Finally, the U.S. Commissioner 
of Education was given authority to award funds for the construction and 
eipiipplng facilities for research and related pmrposes. 

These amcndsmnts vastly extended the range of activities possible 
under the research program, and siade it possible to meet directly the 
needs identified in the reviews of the program to that time. The 
testimony before the Congressional committees prior to the passage of the 
smsaihwnts made it very dlear that the pmmpose was to bridge the gap 
between research and practice and to pay substantially more attention to 
the problems of implemsnting the knowledge derived from the research efforts 
of the past and the future. The broadened responsibilities created by these 
additional authorisations placed new demands on the administration of research, 
but it also offered new tools for meeting emergent shortcomings of the 
research effort. 
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Ihrte major new program thrusts are undergoing spirited development 
as a result of the amendnents. First, a training program designed to 
expand the core of educational researchers has been developed to provide 
program development grants and an array of training mechanisnu for 
educational researchers. These range from institutes through undergraduate 
and graduate training programs to a small post-doctoral fellowship program. 

Second, the Educational Resources Information Center (ERIC) has been 
established with central ERIC and 18 clearinghouses. ERIC is desigied 
tjo provide to researchers and practitioners alike an inforsiation sOOrage 
and retrieval mechanism making available at an instant in easily accessible 
indexed form all the research and related data relevant to particular 
problems in education. Research in Education, the monthly publication of 
the ERIC system, is now in its eleventh issue. Already the usefulness of 
this effort has begun to prove itself. 

The third and largest development in the research program, the 
National Program of Educational Laboratories, has awakened the interest, 
excitement, and the enthusiasm of the entire educational community from 
local schools. State agencies, and teacher training institutions to 
industries, scholars from the arts and sciences, and the lay public. 

Drawing from resources in regions extending across the nation new institu- 
tions called educational laboratories have been created to bridge the gap 
between research and practice. The institutions were created by representatives 
of the many agencies and institutions which play different roles in 
implementing the knowledge derived from research. The laboratories are 
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reflections of the conviction that is is not enough to do researdi, hut 
that dsvelopaent efforts nust be initiated, conpleted, and then carefully 
installed in operational settings before significant, far reaching 

iaprovenents in instruction nill occur* 

The laboratories have therefore also been charged with the responsi* 
billty for active dlssenlnatlon canpaigns based on the successful 
devalopsient projects they and others engage in* The labs have been 
encouraged to conaeive this responsibility broadly, enco^mssing auch aore 
that the aere distribution of Inforaatlon* Clearly, for exaaple, one of 
the iaportant steps in the diffusion of research based iaproveaent is the 
esUbllshasnt of deaonstratlons* First tlae or pilot deaonstrations of 
feasibility aill be the direct responsibility of the laboratories; the 
acre aidespread diffusion of the successful Innovations alll depend on 
the degree to ahlch fnforaatlon about the innovation is distributed to 
various parts of the systeas, the degree to ahich the innovation reconaends 
itself to professionals, and the degree to idilch credible deaonatrations of 
the new practice of currlculua are aounted in schools* This last part 
of the diffusion process, the establlshaent of real life deaonstrations 
of the innovation althout the intervention of the original Inventor, is 
a vitally iaportant part of the diffusion process and is a function in 
vhlch the labs can be expected to becoae heavily Invotted in a supporting 



role* 
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Th* l«bor«torl®i v«re conceived In such e wiy ei to Involve in 
their goverm^nt and their operation the iMiny typea of different 
reaponaibilitiee and reaourcea that coiabine to form the educational 
ayatem aa me knee it. Iheae new inatitutiona; operating programmatically 
and knit cloaely together to form a national network, will, aa their 
reaourcea permit, engage in (1) major efforta to develop new materiala, 
practicea, and organiaationa uaing the outcomea of reaearch and 
(2) uaing the expertiae brought to them by the involvement of 
different agencies and inatitutiona, puraue couraea of action which 
help haaten the proceaa of improvement once teated ihnovationa are 
available . 

The logic behind these three new pieces of the research program 
is straightforward. If there is to be an expansion in research and 
development, people will need to be trained or recruited from new 
areas to fill the demand. Dissemination networks and the laaterial 
which moves through them will need to be both improved and better 
syatema tiled. Finally, to help fill the gap between research and 
practice a new autonomous institution drawing institutionally and 
pepresentationally on many resources in the educational system was 
created to assume responsibility for development. 

In addition to the amended authorisations for research, the 89th 
Congress also passed Title III of ESEA. This program, authorising 
support for projects on application by local educational agencies 
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designed to supplement existing school programs and to serve as models 
for existing school programs, was an innovation in itself. 



When then 
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Coamlsiloner K«ppel ttitlfled before the House Sub^Conlttee on the 
EleaenUry and Secondary Bill he told the Congrestaen that he viewed 
Title III and the research aaendaents together. The aaended research 
authority was to be the aeans whereby the substance of educational 
iaproveaent would receive increased iapetus and attention; Title III 
would be the aeans by which local schools could initiate the kind 
of credible real-life deaonstrations which, by being convincing to 
their counterparts, could becoae one of the aoving forces for the 
widespread adoption of tested innovation. Those responsible for Title III 
estiaite that in fiscal year 1966 fully 60X of the aoney went to 
support projects relating to the functions of developaent and desM>n- 
stration. In FY 1967 the prograa expected to do at least as well. 

Most iaportant, for the first timt local educational agencies were 
provided the funds and the encourageaent to experiaent with new ideas. 
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Currant EBPhtet for the Research Progrm 

The educational laboratory^ training^ and dissemination programs 
under development will be supplemented by a nuaber of activities 
arising out of the current planning. These newly emerging program 
cooponents together with a substantial improvement in the planning 
process itself will contribute to the further evolution of the total 
research effort. 

The Improvement of Planning as a Pre-Condition for Progress 
Four activities can cited as part of the attempt to improve 
planning within the research progr.*m. T.<e first of these is closely 
associated with the evolving analysis of the research effort and how 
the various parts of the research program relate to one another. It 
is quite clear that greatly increased efforts must be made to secure 
statements of need and advice from broader segments of the research 
community^ the education community^ and leading public citizens. 

The research program has always sought the advice of scientists^ 
educators^ and scholars in reviewing and evaluating research proposals. 
Through the mechanism of a twelve meiBber Research Advisory Council^ 
advice is secured on matters of policy affecting the program. lf> 
however^ the program is to take on even greater responsibility for 
specifying and focusing the activities which it supports^ it will 
have to pay much more attention to seeking the advice and counsel of 
all those groups— professional^ scientific^ and the responsible 
public— who are in a position to have reflected upon problem areas 
in education or instruction which need research or development. 
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The encourageDBnt of the contribution of many different groups 
to the raw material of the planning process is not as jiaq>le a task 
as it might seem at first glance* Care must be taken to assess the 
bases for recomoendations and opinion depending upon what part of 
the entire program is under consideration* Some groups^ for exaaqple^ 
are much more qualified to offer advice for certain parts of the 
program than others* The scientific community^ for example^ has a 
great deal to contribute when it comes to planning the program for 
fundamental studies* When it comes to planning development activities^ 
however^ their contributions^ while iiqportant^ may be no more so than 
those of public officials^ school administrators^ and teachers^ for 
here their proposals must be weighed against quite diffax':!>nt criteria^ 
including^ for example^ the social and political purposes for education* * 
In establishing objectives for development then the lay public and its 
representatives have as much to contribute as the academic community^ 
and means must be founds therefore^ for securing that contribution* 

A second major activity to guide planning which needs to be 
supported much more extensively than in the past is the kind of study 
exemplified by the Equal Educational Opportunities Survey (Coleman 
report)^ Project Talent^ the kinds of surveys completed as part of 
the Plowden Report^ and the recent International Hathematics Study 
completed under the direction of Torsten Husen* These studies are an 
essential part of the data base for policy development in education 
and therefore also for educational research* They can provide evidence 
for the gradual progress of education^ the effectiveness of changes of 
various kinds in the system as a whole^ and^ because of^ the development 
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of tMpling theory^ can at the aaM tine preserve the anonynlty 
of individuals and schools if it is desirable to do so* 

A third new activity useful for planning for which we have just 
begun pilot support is the study of alten.ative futures ior education* 
Educators are well aware of the substantial lead times involved in 
calculating She effect of their programs on the society at large* 
Research administrators are Just as aware of the long lead time 
required from the identification of a research finding on learning 
to its ivpleaientation in instructional practice* 

Observers of social change have noted how Western culture appaass 
to be in a state of increasing flux* For educators this suggests that 
if society is in fact to be quite different in 20 or 30 years^ the 
schools must presumably change at least proportionately as much and 
perhaps more so* What alternative possibilities are there to express 
the relation of the school to society by 1985? What might the objec- 
tives for the school be, and how will that represent a change from 
today? What kinds of technologies, hardware and human, are likely to 
be available for instruction? What will the financial and human 
resources for the schools be? These are all questions which need 
examination if the development activities supported under the research 
program are to relate well to the futures which the culture desires 
for itself and which the schools can help contribute to or, at least, 
be responsive to when the time comes* This essential ingredient to 
the research planning process (and indeed to the education process 
as a whole) will be provided through the support of centers for the 
study of educational policy which will examine in an interdisplinary 
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systems-oriented maimer the four questions developed above* 

A fourth element^ government wide in its impact^ that will 
contribute to the improvement of the planning process in research 
is the introduction of planning-prograaming-budgeting techniques* 

Such techniques require that all programs be described in terms of 
both ii4>ut and output measures* By carefully developing descriptive 
terms for activities^ target groups^ and outputs it becones possible 
to develop a thoroughgoing data base for describing individual programs 
and program elements* By then requiring the development of program 
plans in terms of alternative allocations of funds among competing 
program elements^ it provides program managers at all levels with 
the tools for making more rational decisions* Such techniques are 
difficult to apply to research programs^ but they do force the research 
adaiinistrator to look much tore carefully at his programs in terms of 
alternative allocations and to ask much more searching questions about 
the total impact of the decisions he is being called u^on to make*' 

Fundamental Studies 

Examination of the present program of education research in the 
United States has revealed the small extent to which significant 
fundamental research has been supported under its auspices and the 
rather large extent to which the program has been composed of non- 
development-related applied research* The consequence of this occurrence 
has been a relatively low Impact on the schools and the slow development 
of a body of research findings on which both further fundamental* study 
and development efforts can be mounted* 
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It is necessary^ therefore^ for us to continue to expand the 
areas in which we are supporting fundamental studies and to direct 
our concern more diligently to specific areas of study to which we 
have paid some^ though perhaps inadequate^ attention. An exasqple 
of the latter case is environmental factors and their effect upon 
learning. The major surveys which have recently been completed or on 
which we have interim reports all emphasize the importance of the 
non-instructional socio-economic status and environmental variables 
in predicting success and achievement. We need to know much more 
about the specific nature of these interactions if we are to make 
effective use of them (or act to counter them) in instruction. An 
example of an area in which we have done virtually nothing under 
education research auspices (though other agencies have supported 
activities here) centers on the effects of drugs on learning. 

Recent research on senility and aging as well as experiments involving 
RNA and the nature of memory suggest that an area of high interest 
long-term payoff for basic research is the chemistry and biology of 
learning. These are only two exap^les; others could be given^ but 
they do illustrate the kinds of expansion of scope and scale that are 
called for in the future. 

A second aspect of the expansion of fundamental studies is the 
continued effort to recruit scholars and scientists from the academic 
disciplines to undertake studies relating to education. Furthermore^ 
it seems clear that we need to adopt a deliberate strategy in supporting 
fundamental studies of finding talent and then systematically supporting 
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it^ e^<’her individually or institutionally^ on a long term basis 
being patient enough to wait perhaps years for the outcomes* Not 
all basic research has this character, but a substantial part of it 
does. The manager of research should be willing to support those 
activities which bear "the promise of relevance" to education and 
learning, but which clearly have no immediate application. 

To accomplish thcuie ends, it will be necessary to resist the demand 
to support the isolated applied research projects which have tended to 
dominate education research programs of the past. It will mean that a 
close and continuing interchange with the scientific community needs 
to take place to identify the areas and lines of study of greatest 
potential significance, to enlist the talents and capabilities of the 
strongest individuals and institutions to conduct research programs in 
those areas, and to evaluate, critique, and draw implications from the 
Studies which are supported. 



Development 

A major portion of our research strategy is the e3cpansion of 
development. It is expected that development will ultimately be 
supported in a number of different ways. 

The educational laboratories constitute one of the principal 
mechanisms. Several features recomnend them as good vehiclis for 
carrying out development. They were created with the object of being 
interdisciplinary organizations. Their governing boards reflect the 
variety of different kinds of institutions involved in the educational 
system and the encouragement of change. They are, therefore, likely to 
be live repositories of feelings of need and desire with regard to 




specific kinds of inproveaents in instruction for which developnent 
is e necessary antecedent. Third/ be?iig representative of different 
institutions in their region^ they are in a position to enlist and 
draw on the best talent to acconplish the development and diffusion 
responsibilities. Fourth^ their close relationship to a region gives 
them a proximity to schools which is essential for both the actual 
development process and the diffusion of proven innovations into the 
schools. 

The laboratories have been in existence for just 20 months. 

Under the chairmanship of Dr. Francis Chase the Advisory Committee on 

the Educational Laboratories^ a body set up by Secretary John Gardner 

(HEU) to offer policy advice to the U.S.. Commissioner of Education^ 

has recently completed an examination of the infant program. A policy 

statement issued by them upon completion of their review stated that 

they were imprr^ssed^ despite the short duration of the program^ with 

the achievements of a number of specific labs and the momentum of the 

♦ ♦ 

program as a whole. They affirmed their confidence in the concept of 
the laboratory program while at the same time recognizing that organi* 
zational and planning work was still necessary. Perhaps most importantly^ 
they called "earnestly" for more resources so that the labs could move 
rapidly b'eyond the planning stages to action and implementation. The 
continuing cultivation and strengthening of the laboratories constitutes 
one of the cornerstones of current policy. 

Other examples of development exists however^ in the activities 
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of the Research and Development Centers and the support of the curriculum 
commissions of the National Science Foundation. An example of the 
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fonner is the curriculum work supported under the auspices of the 
Pittsburgh Learning Research and Development Center tcirard the 
development of Individually Prescribed Instruction. This effort^ nmr 
being carried forward through its field trial stages by the educational 
laboratory head quartered in Philadelphia^ is designed to create a 
curricular system where each child proceeds at his own pace under 
the guidance of teachers who prescribe lessons for him on the basis 
of information gathered from a contlnilng series of diagnostic measures. 

The work of the curriculum conmissions supported by the National 
Science Foundation in mathematics^ the natural sciences^ and some of 
the social sciences is well known all over the world. Such major 
curriculum development efforts as the School Hathematlcs Study Group 
(SMSG)^ the Biological Science Curriculum Study (BSCS)^ the Physical 
Science Study ^-ninlrr^r (PliPi groups have been actively 

engaged in updating the content and methodology of mathematics and science 
instruction for ten years. These curriculum development efforts of MSP 
will continue. 

In addf.tion to the above activities the Office of Education has 
recently l:dtlated a number of projects which exemplify an additional 
technique for supporting development. Recently a request for proposals 
(RFP) was Issued to study the design of a centralized computer facility 
to serve 50 institutions of secondary and post-secondary education (in 
the .latter case not including 4-year colleges and universities) within 
a hundred mile radius and with a combined enrollment of 100^000 students. 
The purposes of such a proposed facility would be to teach students 
about computers and programming^ to serve as a computational tool in 
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courte work, and to perform necessary administrative tasks for the 
cooperating institutions. The RFP stimulated 38 proposals ef which 
two were funded. This method of funding development activities— putting 
out an RFP for a design study and then, if the design studies are 
successful, releasing a new RFP for a pilot project“*ls a mamagement 
techni<|ue which will be utilized much more extensively in the future. 

The RFP technique of solicitation will also be used in connection 
with one particular kind of development effort which promises to have 
significant impact on education. Recently, in connection with a 
program analysis effort associated with future legislative planning, 
a review of a nuai>er of major research studies in education was 
conducted. When the imnediate requirements of the review were met, 
the task force conducting the review turned its attention to the studies 
themselves, exploring what turned out to be the relatively low power 
of the studies, major though they were, for offering clues useful in 
the discussion of policy. The participants of the review effort were 
impressed by the large number of variables that the surveys had 
attempted to account for, and, on the other hand, the relatively small 
number of variables that recent experimental research had attempted to 
cope with in a meticulous way. The more the issue was explored, the 
more it inpressed the participants that the smallest aggregate of 
instructional variables that seemed to make sense in terms of att» ting 
■t| ii<f^g<nt departures in educational innovation might very well be an 
entire school. One of the recomnendatlons of the group, consequently, 
was that not only should the general effort in education research and 
development be dramatically increased and the level of spphlstication 
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elevated^ but also the scale of individual progran efforts should be 
raised to that of entire institutions. 

During fiscal year 1968 it is hoped that several such projects 
can be begun. An example of one currently under consideration is the 
development of an entire teacher education program for elementary and 
pre-school teachers. If such an effort were to be undertaken it would 
most probably begin with a design study phase during which a number of 
.projects would be supported each independently developing a conceptual 
design. The individual projects would then be evaluated and two or 
three of the best would be picked as models against which major teacher 
training institutions in conjunction with a cooperating agency with 
development eapabilities (such as private industry or a regional 
laboratory) would make application. Depending upon the availability 
of funds^ one or two of these efforts would be eepported. The federal 
contribution would be directed to the curricilum and other development 
costs associated with the dffort. 

What is new about this approach to an educational problem is the 
effort to design a totally new instructional process add procedure. 

The design studies must specify^ in^ for example^ the instance cited 
above^ what the objectives of the teacher education program are in 
terms of the terminal behaviors ct the participants^ must then map out 
conceptually a curriculum sequence to meet those objectives^ and begin 
to develop a program for accomplishing implementation of the design 
through the initiation and completion of an integrated set of research 
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and development activities. Such an effort may take from five to 
seven years to complete and cost between- $20 and $40 million. 
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The benefits to be obtained from such an investment are an ordsr«of* 
magnitude advance in teacher education and in the capabilities of pro* 
fessional personnel charge with instruction in the elementary setting. 

Personnel Development 

The research training program is now well into its second, year 
of supporting doctoral candidates in research training programs in 
education and in academic disciplines most appropriate for research for 
education. This program will need to expand still further to insure a 
continuing flow of researcusrs to work on the problems of education. 

At the same time^ however^ it will be necessary to create^ staffs 
and support programs oriented to the training of the people who will 
engage in curriculum and other forms of educational development. Most 
of the manpower now familar with this kind of activity has been trained 
on the job. This is both time consuming and costly. These kinds of 
people^ whom Robert Glaser has called educational eng:lneers and whom we 
have called behavioral engineers^ will need to be produced in considerable 
quantity through undergraduate and masters degree programs. Curricula 
will need to be developed for these programs and professional depart* 
ments of instruction will need to be created. It is anticipated^ 
therefore^ that in the years ahead (hopefully, beginning this year) 
program development and curriculum development grants associated directly 
with training these kinds of development specialists will be awarded to 
appropriate institutions in the United States. 

Other plans for personnel development include paying more attention 
to the development of research competence in research*small institutions 
(those without much research activity) and the enhancement of research 
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capability In research strong institutions by rewarding them with 
institutional grants which they may use at their own discretion for 
developing their research capabilities still further* 

The rationale behind supporting research activities at research- 
small institutions is principally associated with later efforts to 
disseminate the results of research and development in education. 

Large numbers of teachers are currruntly beitig trained in institutions 
where little or no education research is taking place* We believe that 
it is i« 5 >ortant for the instructional staff in such institutions and 
purticularly for the undergraduates to have some contact with research 
on learning as a way of initiating them into an e^qpectation of future 
changes and an understanding of what the relation of research to 
education is or can be. 



Dissemination 

The last area in which new techniques will be brought to bear to 
accomplish the ends of the research program is dissemination. The 
full development of the Educational Resources Information Center is 
a primary thrust* It is important^ however^ that the dissemination 
activities also encompass a varl-aty of active programs as a complement 
to the essentially passive ERIC 5/stem. The principal effort in an 
active disscanination campaign will be the support of a program of 
targeted comnunications* Each conDunication^ whether a filn^ tape^ 
slide program game, simulation, or print document, will be designed 
to carry a specific message about research or development to a specific 
audience. Sets of messages centering on a particular finding or 
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Instructional technique can be prepared^ each oriented to a particular 
group which might conceivable have some role to play In applying the 
finding or Implementing the technique. 

The kinds of dissemination techniques which might be employed In 
such a program are numerous and over time we expect to exploit them all. 
Mass dissemination techniques employing radio or television will ' 
Certainly have a role to play^ but so will small group approaches for 
superintendents^ principals^ legislators^ or school board members. 

The Financial Lnpllcatlons 

Each of the sections preceding this one imply greater or lesser 
Increases in the Investment in research and development activities. 

A few words can profitably be said about the general scope of this 
necessary Increase and the distribution of funds among the several 
activities. One cautionary word^ however. It is ln^crtant to be 
reminded that highest priority does not always mean 'largest amount 
of money." Several activities can be of equally high priority and 
yet^ because each costs substantially more or less than another^ 
receive allocations of considerable variance. All of the functions 
identified above are critically lnq>ortant to a large^ well-balanced 
research and development effort for education. The amounts of money 
ultimately to be allocated to each^ while a relevant matter^ are also 
a direct function of the costs associated with research. 

Our rough analysis of the cost associated with research^ develop- 
ment^ training^ and dissemination suggests that a minimum figure of 
total Investment for these functions is one percent of the total 
annual operations expenditures for formal Instruction In the nation. 
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For the United Statee this would approach one half billion dollars 
annually. This estimate Is based primarily on the cost of curriculum 
development in which we have some experience and for which we are 
beginning to be able to arrive at some fairly stable cost figures. 

Thus, it seems reasonable that (1) with a large number of curriculum 
areas for which materials might be produced at different levels of 
sophistication and for different levels of instruction, (2) the 
regular need for re-building materials every 5 or 7 year^ together 
with (3) the challenge of designing and developing completely new and 
integrated systems of instruction for entire schools and (4) the 
piirticular AoBerican re<iulrement to produce multiple approaches to the 
curriculum to allow for local choice, $300 to $350 million a year for 
curriculum and other forms of educational development does not at all 
seem an unreasonable minimum figure- The remaining $150 to $200 million 
could then be allocated among fundamental studies, training of researchers, 
and dissemination activities. A rough estimate of the proportions for 
these three functions would place support 6f fundamental studies, 
training, and dissemination in an 8:4:3 ratio for the funds remaining 
after investment in the develoj^ment. 

Ill 

CURRENT RESEARCH AND iJufURE EDUCATIONAL POLICY 

The introduction to this paper suggested that there are at least 
three ways in which the decision to support research and development 
can be discussed as a policy matter. First, should it be supported 
at all? Second, what specific areas should receive support? Third, 
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what are the ioi|>Hcation8 of current research activities for major 
educational policy and planning decisions? 

The paper has concentrated heavily on the first question and 
touched lightly here and there on the second. As for the third 
question^ there are four areas of current research activity which 
raise very interesting and significant policy questions. These four 
areas are: 

1) studies of human growth and development^ particularly 
those concerned with eatly childhood; 

2) the importance of the social context of the learning 
process^ especially those studies indicatixig the 
importance of socio-economic status^ peer groups^ and 
parental attitude; 

3) the development of individualized instructional 
techniques and new curriculum development; and 

4) the potential impact of communication and computer 
technology. 



Human Growth and Development 

A substantial amount of work (Bernstein^ Piaget^ Hunt^ etc.) has 
been done in the area of early childhood and ccjaitive growth* Recently 
Benjamin Bloom reviewed hunureds of longitudinal studies of human growth 
and development in his volume Stability and Change in Human Characteristics.* 
These longitudinal studies^ examined as a body^ reveal the critical impor- 
tance of the early years for cognitive growth and suggest that the degree 
of plasticity in human characteristics during this time could^ if properly 
worked with^ lead to astonishing consequences including a general elevation 

* Benjamin S. Bloom^ Stability and Change in Human Characteristics. 

(New York: John Wiley & Sons^ Inc.^ 1964). 
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of human capacities. 

What are the social and economic costs of ignoring the apparently 
tremendous opportunities for enhancing human capabilities by not 
providing sufficiently enriching environments to stimulate early 
learning in all individuals? What are the costs of providing such 
environments? What is the likelihood of developing suitably individ- 
ualized curricula capable of enhancing the potentialities of all 
children? What are the economic^ social^ and educational implications 
of fully developed one, two and three-year pre-school programs supported 
at public expense? 

Social Factors and Learning 

A number of studies conq>leted and underway have stressed the 
importance of socio-economic variables and learning. Several have 
pointed to the significance of the peer group and parental attitude 
as independent factcrcr of considerable apparent importance. 

The Equal Educational Opportunity Survey (Coleman Report) investi- 
gated the degree to which racial and ethnic minority groups in the 
United States are afforded equal educational opportunities. The 
re»?ults revealed the overwhelming importance of socio-economic variables 
as predictors of school achievement and revealed how little of the 
variance in achievement was in fact accounted for (after controlling 
for socio-economic status) by the variables educators usually consider 
to be important such as student-teacher ratio^ availability of 
laboratory and library facilities^ teacher training^ annual per pupil 
expenditure^ adequate physical fajilities^ and so on. There was some 
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ftvidencil that the socio-economic status of a child's peers tended to 
little effect on his achievement if that status were lomer^ bnt 
tended to have a positive effect on his achievenssnt if the status were 

higher* 

The Plowden Report contains a survey relating parental attitude 
to student achievement which dramatically revealed the strength of 
the Impact of parental attitude and the surprising degree to which 
the effects of parental attitude are independent of socio-economic 

status* 

What are the implications of continuing patterns of unequal 
achievement in schools whdch seem to be closely correlated to social 
and economic inequalities mid yet apparently substantially unrelated 
to the natural abilities of these same children? How can the educa- 
tional system be modified to correct such inequalities? What are the 
costs associated with correcting such deficiencies? What are the 
policy implications for future research? 

New Instructional Techniques and New Curricula 

A number of research and development activities are directed 

toward individualizing instruction* 

An exssaple is individually prescribed instruction. This curricular 
approach is based on the identification of the discrete skills which 
are components of larger behaviors such as reading or computational 
conq>etence. Sequences of self-instructional materials are developed 
to help students achieve mastery in each of the component skilled* The 
lessons are. prepared in such a way that a teacher examining the student's 
performance can identify specific deficiencies and prescribe explicit 
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I . oftteriiils or activities for that student to help move him toward 

mastery of the skill. If the student's performance demonstratta 
mastery^ the teacher prescribes materials which will move the student 
on. Thus each stude"'.t moves at his own speed. The rapid learner is 
not bored by repetitious drill on material he already knows, nor is 
the slower learner lost in a world of repeated failure. 

Assuming that this effort and others like it prove feasible, what 
would be the likely costs and benefits of orienting the entire educa* 
tional system in this direction? How would professional and non- 
professional rol(is alter? (Clearly, for example, this method of 
instruction largely eliminates the role of the teacher as information 
presenter.) Are there economic implications in these altered roles and 
responsibilities? What are the associated staff training requirements? 
Since the concept of class hours no longer has significance, what 
should be the criteria for graduation? What are the implications for 
facility design and utilization, optimum school size, etc.? 

Such individualization of instruction has other very significant 
implications. If the child is seriously ill for two or three months 
and returns to school, he can pick up where he left off without any 
risk of having to lose a complete school year. Children can com in 
and go out of school at any time without disrupting the process either 
for themselves or for the school. This capability raises the basic 
question whether scheduled vacations are now necessary. Would it not 
be possible to run schools the year around and simply tell parents they 
can take their students out of scuool for vacations anytime they wish 
up to a total of perhaps ten weeks per year? What effect would this 

ERIC 

ki’lliiHililBIffTlTL.U 



have on the overall economy^ both from the standpoint of leveling the 
peaks of the tourist trade and modifying the vacation pattern of 
Industry? 

Another example of curricular Innovation with Implications for 
educational policy Is a major development effort now beginning under 
the name of the organic curriculum* It Is de si g n e d to develop materials 
and practices which will allow the creation of a comprehensive high 
school one of whose performance specifications Is a zero dropout rate 
but whose principal accomplishment Is operating In a manner which 
realistically Insures that each graduate will leave with the choice of 
four alternative courses of action: community college; f ft hnie a l 

Institute; Imnedlate employment; or a four year college* If this 
effort succeeds what are the policy liq>llcation8 for employment 
manpower ppols^ for Increased costs of Instruction beyond high school^ 
and for costs of the Installation of such a program (presuming that 
Its operating costs are close to current ones)? 

Communication and Computer Technology 

The use of television as an Instructional technology raises many 
Interesting questions in education* What audiences and for what 
purposes is educational or Instructional television most effective? 

Would it be possible to reach pre-school children in their homes 
with instructional television programs? Can we provide continuing 
education for employed adults In this manner? Can we update professional 
cong>etence In this way as well as use this medium in formal^ full-time 
instructional programs? What does it cost to develop programming 
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which effectively accomplishes the objectives set for itt Do student 
response isechanisins associated with instructional television add to 
the teaching effectiveness of this medium!? How will television affect 
instruction in the schools (especially in remote areas)^ affect local 
choice in curriculum, change the teacher *s role, student-teacher ratio, 
and basic school economics? What are the Implications in satellite 

communications for instructional TV? 

The use of computers is being explored in a number of different 
ways* Esqperimentation for administrative uses has been underway for 
some time in the areas of business functions, student records, and 
scheduling, and facility planning. The computer itself is a subject 
of study in terms of vocational concerns, as a science in its own 
right, and in terms of its social impact. It is undergoing extensive 
experimentation for library storage and retrieval needs. Computers 
are being used for vocational guidance and for measuring student 
performance - even on essay examinations. Finally, the uses of the 
computer in tutorial modes and for gaming and simulation suggest 
exciting areas of research and development the results of which are 
bound to have a large impact on schools and instruction. Evidence 
for this is reinforced by the recent findings of two feasibility 
studies which suggest that the cost of providing remote computer 
services to high school and post-secondary institutions for adminis- 
^^utive uses, computation uses associated with classwork, and for 
teaching about computers will cost less than one percent of the total 
present school budget* . What are the implications for instruction, 
cost, change in professional role, and therefore educational policy 
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for the ten, twenty, and thirty year picture? 

The policy issues raised as a consequence of research and 
development in each of the four areas exeaq>lify the third dimension 
of the discussion of research as a policy matter. The results of 
educational research and development present new and far reaching 
problems to the policymaker, but they also greatly Increase the 
range of options which he would otherwise have available to him. 
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An Output-Oriented Model of Research and 
Development and Their Relationship to 
Educational Improvement 

Hendrik D. Gideonse 

Over the past several months I have spent some time thinking 
about research and development in education trying to develop a 
model which would express the different functions within the total 
research effort j the various sources of initiative for these different 
kinds of activity, and the relationships among them. My thinking 
has been in no small measure stimulated by recent debate generated 
in the United States about the ways in which schools and education 
are likely to be Improved most quickly and with the most substantial 
cumulative and lasting impact. Typically, the context for the 
debate is a discussion of the change process in education. 

Various models of change have beei: proposed. One with relatively 
high currency at the moment places research, development, and dis- 
semination in a linear arrangement beginning on the left with inquiry 
(research) and proceeding to the right through development, diffusion, 
and adoption (see Figure I) . In proposing the model Egon Cuba and 
David Clark called three caveats to attention. First, they noted that 
the model was constructed on logical grounds and that it was largely 
unsupported by empirical research. Second, they pointea out that it 



Figure I. a classification schema of processes related to and necessary for change in education* 
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was not necessary for change to begin at the research or inquiry 
stage. Third, the model itself was a uni-dimensional analysis r.f. 
change roles which are, however, influenced by a multi-dimensional 
range of variables not entirely accommodated by the model's structure. 

As a model of the change process, this particular schema is simple 
and logical. However, those of us who have worked intensely on problems 
of research policy see some hortcomings. The Guba-Clark model does 
not emphasize sufficiently within its structure that initiative for 
action of quite different kinds can take place at any point in the 
continuum. Despite the second caveat mentioned above and because of 
its linear nature, the model unwittingly implies that innovations 
begin with the findings generated by fundamental research. 

My purpose in developing an alternative model is to create a 
heuristic which illustrates the essential differences between research 
and development activities and shows how the two are - or can be - 
related to one another and to the operating educational system. Such 
a model ought to illustrate the different sources of initiative for 
beginning various activities. It should be able to show or imply the 
interplay among all the functions In the effort to improve instruction. 

The model developed depicts a conception of the nature of research 
and development and their relationship to the Improvement of instruction 
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which asserts that research, development, and school operations are 
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different kinds of activities with quite different objectives or 
outputs. It indicates that initiatives for each kind of activity 
are the results of decisions based on quite different kinds of data 
and equally different kinds of needs. It implies that while there 
may be a strong logical flow from the production of knowledge through 
the development of processes to their Installation in operational 
settings, there may be just as strong a flow backwards as operational 
problems define development programs, which, in turn, reveal the need 
for certain basic information and theory. 

Figure II expresses the model. Three planes are shown, each 
symbolizing the different orientation of activities conducted under 
research, development, and school operations. The model is, of 
course, an abstraction from reality. In the real world these activ- 
ities are not neatly separated. The point of separating them is 
solely to Illustrate the essentially different orientation of the 
three types of activity. For each activity represented in Figure II, 
the model depicts an Initiative leading to an output characteristic 
of that activity. 

The lower plane symbolizes the knowledge orientation of research 
activities or fundamental studies. The object of research is to 
generate new knowledge. One of the significant features of research 
is that when activities are begun the specific outcomes are not known. 
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Figure II. An Output Model of Educational Research 
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For research, C represents an initiative undertaken which culminates 
in a finding as represented by the arrowhead in the triangle. 

The middle plane symbolizes what I call the process orientation 
o£ development. The object of development is to produce materials, 
techniques, processes, hardware, and organizational formats for 
instruction which accomplish certain pre-specified objectives con® 
strued to be part of the broader goals of education. One of the 
significant features of development is that when an activity is 
begun, the objective is known cr established at the outset . The 
objectives for a development project are cast in the form of per- 
formance specifications (PS) , and all activities are geared to pro- 
ducing the necessary products and processes which will meet those 
specifications. In Figure II, B indicates an initiative undertaken 
for development culminating in the creation of a process which meets 
performance specifications PS]j . 

The top plane symbolizes the^activities characteristic of 
school operations. The operating educational system is production 
oriented. The object of school operations is to act upon human 
beings in order to train and develop in them various skills, attitudes, 
beliefs, and knowledge systems calculated to serve both society and 
themselves. Certainly one of the significant features of initiatives 
in school operations is the weight of the responsibility on the school 
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admlnistrator for choosing the right kinds of processes to achieve 
the outputs that the society specifies . In Figure II, A represents 
an initiative to Install a process leading to the production of 
education output £0^* 

To Illustrate the relationships among the three types of activities, 
consider the following example. A responsible school official, faced 
with evidence that certain outputs desired by the society are not being 
achieved for a significant portion of the children in his charge, 
searches other school operations and ongoing or completed develop- 
ment projects for processes designed to meet his need. Finding 
nothing to suit his particular problem (e.g,, the low reading achieve- 
ment of culturally disadvantaged children) , he exercises his prerog- 
ative to call for the initiation of a project to design and develop 
a process whose performance specifications are such that upon installa- 
tion of the process In his school, it will yield the desired educdtional 
output (e.g,, increased level of reading achievement in the target 
population). 

Once the initiative for the development project has been under- 
taken and the performance specifications established, the develop- 
ment project then conducts a search for relevant research findings 
which may offer clues to guide the development project, (Whether 
or not this step is taken after the project is begun or immediately 
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before Is not really Important. What is crucial Is that at some 
point near the very beginning of the effort such a search Is made.) 
Impressed with a particular finding (e.g., the tremendous Impact of 
parental attitude on student achievement), the project maj decide 
to develop a process which deliberately tries to engender a large 
measure of parental Involvement In home Instructional experiences 
carefully geared to complementary experiences In the school setting. 
Having made that decision the developers may then discover that 
they require further Information about the specific nature of optimum 
parent-child Interactions to stimulate maximum learner achievement. 

They may therefore call for a specific Initiative of a research 
activity to generate further data to guide the development of materials. 
When useful findings are identified they can be Incorporated In the 
development effort which then proceeds to a successful conclusion. 

When, using Iterative techniques of design, development, trial, arid 
redesign on the basis of feedback, materials encompassing both school 
experiences and parent-child Interactions In the home are successfully 
developed and validated, they may then be transferred to the operating 
setting where the administrator may Install them as part of his 
Instructional program. 

This example Is Illustrated In terms of the model by Figure III. 

EOv at #1 symbolizes the social demand for a certain kind of educational 
output (in the example just given, higher reading achievement for 
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culturally disadvantaged children) . This demand creates pressure 
on the school administrator to respond with some sort of Initiative. 
That Inltlfttlve is represented by A at #2. It symbolizes his search 
for an effective process to Install. Since he did not find it, 
his response was to call for a development Initiative (B at . 

The next step was to develop the performance specifications 
(PSj^ at #4) such that they corresponded to the educational output 
desired by society. Once the specifications for the development 
project are established the next step is to survey related research 
seeking guidance for the development effort. That search and the 
Incorporation of the finding (e.g. the significance of parental 
attitude) into the development project is symbolized by i(=5 and the 
solid black arrow from the knowledge produced as an output of research 
initiative C. The call for additional research assistance is 
symbolized by D at il;6 and the incorporation of the output of that 
initiative into the development effort is symbolized by the solid 
black arrow to the development line at #7. Number 8 represents the 
completion of the development project, the incorporation of the 
process into school operations, and #10 the production of higher 
levels of reading achievement as a consequence. 

The depiction of a sampling of other possible interactions among 
research, development, and operations can be found in Figure IV. 
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Figure III. A "Walk-Through" of the Model 
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A school official feels the need to assess the degree to which 
Instructional programs are serving a particular target population. 

He calls therefore for an Initiative In research. This Is represented 
by the A/D Interaction. 

An organization engaged in development Independently concludes 
that it would be useful to develop a certain process or product 
for Instruction, This is represented by the B/PS|, Interaction. 

Research is initiated for its own sake and pursued solely for 
the knowledge which it produces. No findings have yet been incor- 
porated either in development or operations. This is symbolized 
by initiative C in research. 

Research initiated for its own sake produces the finding that 
certain organizational structures for large city school systems are 
always problematical or that a certain vitamin supplement administered ^ 
between the ages of five and seven can prevent a form of mental 
retardation whose appearance cannot be detected until somewhat later. 
Neither one of these findings needs to pass through development. 

Each can be implemented directly in school operations (if so desired). 
These examples are illustrated by the E/F/EO interaction. 

Finally, consider an e^'^mple in the form of the linear flow or 
Guba-Ciark model from research to development to implementation. Research 
on early childhood and cognitive growth uncovers a number of findings 





Figure IV. A SampliTigof Other Possible Interactions , 
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all of which suggest the development of processes and environments 
which can actively enhance such growth. Development efforts are 
consequently supported and carried through to completion and the 
resulting products and processes are then incorporated in newly 
developed early childhood instructional programs mounted at private 
or public expense. This kind of interaction is represented by the 
G/H/PSj^/J/EO|, interaction. 

All of these representations in Figures II, III, and IV are 
fairly obvious and straightforward. The uses of the model as a 
heuristic, however, profits from further explanation. One of 
these uses pertains directly to the problem of "change process" 
as applied to education. The model is structured to illustrate 
that the incorporation of research findings into development is just 
as important and oftentimes as difficult a proposition as incorporating 
newly developed piocesses into operational settings. The knowledge 
that there are obligations on both research and development to trans- 
fer their products to other activities means that each must pay 
careful attention to the way in which its outputs are presented and, 
in fact, the very way in which the outputs are produced. In other 
words, the requirement that eventually there be transfer or incorporation 
into another type of activity places constraints upon the professional 
behavior in each activity which cannot be ignored without endangering 
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This requirement is particularly true for development projects, 
but it is as true for research activities, A few concrete examples 
Illustrate the point. A most simple one is the researcher who 
publishes his findings in a sloppy or difficult format and thereby 
hinders the likelihood of their being incorporated ultimately into 
practice. The researcher who Inadvertently conceals or compromises 
his methodology or design encounters similar problems. 

Similarly, the ultimate requirement for a development project 
is that it be usable in operational settings. The ultimate desire 
to Incorporate the developed process in school operations means that 
one of the performance specifications for development must always be 
the provision of procedures (teachers’ manuals, training procedures, 
etc.) for accomplishing the installation of the Innovations = If 
the development is undertaken without reference to that fact (if, in 
short, the requirement for transfer is not built into the performance 
specifications), the developer may well have rendered his product 
unusable. Hence, for example, the desire to Involve teachers and 
other practitioners in the development process stems from the need to 
have their expertise and experience continually represented. They 
constitute, in effect, the embodiment of the operational constraints 
within which the finished process will operate. There are other 
good reasons for involving teachers as well, not the least of them 
being the respectability lent to the project in the eyes of the 
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practitioners at large by virtue of the meaningful presence of teachers 
in the effort. This last consideration is of no small importance in 
securing acceptance of the Innovation in the profession at large. 

The nature of its importance, however, should not be mistaken j the 
involvement must be meaningful and not merely window-dressing, for 
the respectability is lent by their presence only if their contributions 
are fully utilized. 

One final point might be made about the possibility that the 
model portrays for transfers back and forth among research, development, 
and operations. That is the obvious emphasis which it suggests need 
to be given to the problem of information flow and the need for 
carefully considering techniques for installation of better knowledge 
and better processes into their intended settings. Only part of this 
is the direct responsibility of the researchers and the developers. 

Those with obligations for considering the entire R6cD system for 
improvement need also to direct their attention to the diffusion process. 

A second feature of the model as a heuristic is the way it helps 
to clear up part of the problem of distinguishing between basic and 
applied research. The model clearly implies that basic research 
(studies generated independently in research for the sake of the 
findings alone) and applied research (research conducted to serve 
a particular need identified by people engaged in development or 
operations) differ from one another primarily in terms of the intent 
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of the initiator. Thus the knowledge-orientation of the basic researcher 
is central to his activity. Applied research is also supported for 
the knowledge which results from it, but the initiator of the research 
knows to what instrumental use he 'is going to put the findings. 

By depicting both applied and basic research as similar kinds of 
activities, the model implies that in and of themselves they look very 
much alike. The procedures, the design, the sophistication must 
all be on a par if either is to be valuable. What distinguishes the 
two from one another are the purposes for which they are initiated. 

A third feature of the model as a. heuristic is that it suggests 
that decisions to initiate activities of each of the three types 
are made according to quite different criteria and perhaps by quite 
different people. The fundamental scientific character of research 
suggests that independent initiatives exercised there depend heavily 
on advice from the scientific community. Development projects, however, 
can also be independently initiated, but decisions to begin these 
kinds of activities are subject to advice from both research and 
operations. With limited resources, deciding which needs to satisfy 
through development (for example, those independently generated by 
developers, compared to those stemming directly from school operations, 
compared to those growing out of research activities) becomes a 
particularly difficult problem. Finally, the kinds of lonely decisions 
required of school administrators at the operational level are made 
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by people in the context of quite different circumstances and in- 
stitutions. By emphasizing the essentially different nature of the 
activities being undertaken, the model reminds the policy maker of 
the need to collect different kinds of data and statements of need 
when planning future activities. ^ 

Finally, the frank attempt to represent each of the activities 
in terms of particular kinds of outputs may well be the most signif- 
icant aspect of the model. It forces the user of the model to consider 
what the outputs of each activity are and to think about how tne 
outputs of each activity are of use to one another. The outputs of 
research, for example, are knowledge. Some of the knowledge produced 
through research will find its way into development and into school 
operation. Are there ways of improving the output of research, making 
it more powerful, increase the likelihood of its being of use to 
instruction and education? 

i 

What about the outputs of development? They constitute the 
validation of research and the means by which the educational system 
carries out its functions. How can development be improved, how can 
research be organized to be of greater use to development, and how 
can the educational system itself orient its organization to the 
recurring need for the installation of more powerful validated 
techniques? 
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What happens to the educational system itself when it begins 
to view its responsibilities in terms of output? The contrast can 
perhaps be most sharply drawn by considering the implications of 
grading schools on the basis of their outputs rather than students 
on the basis of their performance . The existing practice of grading 
students assumes at bottom that the student is responsible for his 
learning and that his failure or success is a tribute or a consequence 
of factors intrinsic to him. The idea of grading a school on the 
basis of its outputs assumes quite to the contrary that all students 
can learn and that the responsibility of the schools is to make 
that happen. (We do not, for example, judge the success or failure 
of medicine or law by the patient's or client's end state; we judge 
it by the degree to which the doctors or lawyers skillfully utilized 
the most sophisticated practices in attempting to serve the client. 

We certainly do not "grade" the patient or client; quite to the 
contrary, it is the professional services themselves which are 
assessed. An output orientation for school operations would cause 
the same reorientation of the direction of assessment in education.) 

If the schools themselves are judged in terms of the degree to which 
they are accomplishing their "production goals," increasingly they may 
come to orient their activities to assessing their own effectiveness, 
identifying the techniques and processes which need improvement and, 
as a consequence, calling with increasing sophistication for the kind 
of development activity and research support which will provide the 
basis for continuing improvement. 



